Determination of skin:air partition coefficients for volatile chemicals: experimental method and applications.
The partition coefficient (PC) of a chemical in skin is an indicator of the capacity for a chemical in the skin and may reflect the rate at which a chemical penetrates the skin and enters into systemic circulation. In this study we present a simple method to measure the skin:air PC for volatile organic chemicals. Important considerations in the development of this method for a skin:air PC were the effect of size and shape of the skin sample, initial chemical concentration, and time to equilibrium in the skin. Clipped, whole-thickness skin was obtained from the dorsal surface of 8- to 16-week-old male F-344 rats. After removal of the hypodermis, skin was cut into strips and placed on the side of a glass vial. An organic chemical vapor was introduced into a sealed sample vial (initial concentration before equilibration was 203 ppm) and a corresponding reference vial, which were equilibrated at 32 degrees C. Headspace concentrations at equilibrium were used to determine a skin:air PC value. After developing the technique using dibromomethane, a skin:air PC value was determined for perchloroethylene, trichloroethylene, benzene, hexane, toluene, m-xylene, styrene, methyl chloroform, methylene chloride, carbon tetrachloride, halothane, and isoflurane. The skin:air PC values correlated with previously determined vapor permeability constants but correlated poorly with octanol/water PC values. This method provides a screening technique for predicting skin penetration of volatile chemicals.